
(State of Matter and Pressure) 


%fft P - ll^£ 'oiliest*! 1PPt4Jj|< <u«q^lfi <PW IPo^jl^l-Slo^M PiteH i 

wf ^ lift *iw ^ftwr i ^ 'smsr wr 

^“shifts” 4ft gfti^e ^it^nr *hoti lift 

^imr *ra$f ^i? I^r «i<hi<.'s 4V»iw "sm 8fwr*t PwM ah? i ^ ^ft 

^ra, ’fatefo 4?>fi> <sf 1»?t1^it 9 f? s ^ti ^#r, iiR? ?t?i% w«tf?r 

^it^fM^fir *pf ^l«lc<i ^sr <?# tea w ^ 1 

^*$•1, '®fl®l ^,lvb|'Q “?|t®Rf’ *TtW 'Ollwl <i|^f5 '0|<HT '°llcs, M>1 ^fbC<P 

D'sK ^**lt ^®ll ^5T, '°ll a wl CT1&6 C^Wt?T Ct>*G| l 
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• ^®T 'Q 9 lfsi < 1'©C'iSI "BtFfa HRiW'l <P5I(.'© *1^ I 

• '® < sc s ts "SICTJ wit'll fiat's oltHti <lPl^HI *l%siN ^51 US *||*i^ i 

• ^t®i f^silws ^Jl*lJt <?<103 i 

• *bl»iwc«m ^3j ^jHjt «p^t'o *lt^ i 

• *BHwt»m j jwi^ Q*iil sf*t*fa *ll<i^ i 

• '*llftfafot3l« ^jHJt ^RTC® i 

• *m i 

• l'i r if**i r i *i r it'93 <j*^h ^JKft eric's *II<m i 

• C^*T ’nte ^tFT ^5t ^ftf i 

• <lk«lltitH CThW Resign *lt^ i 

• i>H <ot*tJT <mw> i 

• v»<i®i 'vsmu test ^j^I$ ^l^'sb^l^i "5H ’ff^lN < p^t^s *1l<i^ i 

• v£®'a| ^fa?r ^Ictf ^l^j^t^n HE*l<r ’lEH'S'i Resist *ih < i i 

• 'oiH^I'QTH ^l^«C«rci 'BWfa ’iRiW'l %5R*t ^Rfffs *fl3^ I 

• %5^f ’G R^>|\s ^JNJf I 

• ^ W® *11*1^ I 

• «lMR^ ’ifo'S'g ^jMJt gilt's I 

• stt'srct ^R^it ^jt^fit <mw> i 






















ro**lt «TO 


i*S» 


5.1 (Pressure) 

TOlt 'TOItH fonPl-l ^«5RI TO TOfet HHNM ^ rocspe TOfelM to 
toTO <aTOt TO" toic* i « TOfir rojmtTOca to to to *t?ro to 

sIwM rol$ TOlt >®m ^°ntT> 1^* 4V»lw sicnK ^<il c*if5 <i«il i WTO 'gfa 
i*lTOt roiro i£& TO® c2s«ica TO^t, TO TO® cfc«ic© TOat %rat csITO "TO '*ifk ftra 
tW« TO^t (f 53 f 5.01) i stcroTO TOr ’IfroH to ailraM rocere TO fro§ to' 
froi stro crot Cairo toto ^i*pr crororo c»ro fw to stcro «p«is, TO 
csiro sfcro rot to to f ro? toto ^®iro croro to a ro^t to p to^ 



toto TOt Pa (TOro) 

m z 

TOroroit [p] ml -1 t- 2 
v___/ 

ros^ ftfht cro TO to roro rom to stramtf fi»pr cro to to to 
'©n:^ to^, 'f'Dn crot rot ■*ffk roro "to to stcro rotu to «IriM<piD 
croror ^sitwt rac® 'TO to 'sitraf ro^t *itra i 

to ^TO> col^, TO; wNot* ro*tt to ’lira' to p t^t c®l?i Ito toto ^tro 
to p froj <*iTOt cron? ?if*t ro? ^rot TO TOrotra 1®rro TO ^stro TO crot TO® 
4®fra: 



t&ar 5 .oi: ro^f roro to stcro rot ro to ftTO tos i 


tot->h, wnron, w-io^r <m 













































*l?Nlto? 




F = PA 

toH col? tot to! Coles? *tf?to 'Sit? fto* ?ttoo to, 

*lfiNM5f ColCto *tflto, <7¥3Wt? t 5?? «T? ColCto t^! 

tot <?toit? pi ?wt 4? cto?t 1^ i (# tot to?# 

to? *w< c?w c^t $w% wi fast ?i?% toctfi wi ?t ?m% ??t< 
tot M ?*c? to? *(Fm (7# to? $?? tor <rc??ti to# ^nrat <*w| 

?C?$, OT*(? I 


^iW 

«l?t: tot ?i® cton? ®? so kg, cm* it tto? ^ «n^nr (Wto? o.s m 2 to* ^ 
?to? ^SSTt? g^mi*p«i 0.03 m 2 l Ijt? #5 to? ' s 5Br to?? WMiG's ?*'» tol 8|C?t? toC? 
to* ?f%? to?? <7???® ®® tot start? ?*?c?? 

to?: ®? 50 kg ^Igsr 'fl®t? SO X 9.8 N = 490 N 



w to *nwt to? tor 

_ 490 N 
P 0.5 m 2 



to? ?ff®t? ?twt to? tot 


490 N 
0.03 m 2 


N 


= 16,333 —=■ 
m 2 


ctoc®!: to to to?t? c?a?ttoi to??j?t??to? (tot 3 #?® to to? 

toW <tfl>IWl 4 toJ ?? to? to to= to Cto C? toto* to tot (to 4 ?? CbUMlPlO© 

??csr Tgc? ?r ?t? i 


toi? 4? Dili's to, ?®r turn ?*?t? w#f? t«M«M ?f? tor to toe? tor <??® 
to i ^?# cto?w? to^ w? ??^ to®t^ 4# to? to?t ctotc? tof ??? 
c’fw torcst ton? to® fai tot® tot to to? ?*# ^to?t tolt %? to ?t ctote? 

tot C?? I ^t>lc«ll toll? CtottoT g*jg^ 5 ??^ tot ®l§ to# G<|R to? tol?t^r •to ?t 
CtotC? kW G*JG'0 ?tC? I fj?? C^»i 1G'0'® ^ tol# 3 ll'©J i ®t? totwt tot *|? ?t? 

totte wtCTt fa^c® 'aic*i<p tot f?c® to? to? ??p8r? <7# ?j?to to? "tot ??? i 




























































*o)lr 






(Pa), 1 N ^®T 1 m 2 C^3W^ %*fir *IBIM 

i Pa (i *bptcw) m 


5.2 (Density) 

wt qianum w ^ppf^ «m$ ^n?^r ^ «rm 

TOfir I w ^ 4W vUHVeCH W *|faM ^f<K CTtWt ** m <*R* 1 ®ltW 
7 ^Sf '®Kc»l V5fa ^9 

m 


f - 1 -^ 

4<P<P kg/m 3 gm/cc 
"srlajt [P] = ML 3 

\ J 

d% 5.01 ^ ctoiiinw *rfsfF® ttwIB 
*pftc*fa w? catgut "^PTf i ^*m»T t%^n 

^ <!Nt TOit, Wdaff ^ft5£*f 
*Pft% ^tv5w ftwt *i 

(TOj ^ ^ ^ 

*p?t% w 

<1fc^l PW <Pft% w^*l ^it 

<?0 <?m ^mram ^wr ws 
<?% ^rt^©^r i 


<$% 5.01: *Prt% ^9 


*tmtf 

^PP9 

(gm/cc) 

4M»1 

0.00127 

W 

0.25 


0.4 - 0.5 

*iH<m 

0.995 

*nft 

1.00 


2.60 

C®Tt^t 

7.80 

*IRW 

13.6 

(PM 

19.30 


ferwr 

eW: 1 kg <t%5 0.25 kg Wf ^ CT'3*PT ^ * ^Flt 1200 cc 4$ <1% 



'5'a^: 1 cc 1 cm 3 ^»1 cWr 

1 cc = (10 -2 m) 3 = 10 -6 m 3 


































































i'S^ 


<plosrc. Wt C’tHf *lto^9 

1 kg + 0.25 kg 
P ~ 1200 X 10 -6 m 3 


= 1.04 kg/m 3 


£t?t: 'St^slw^ C5^5 (Dead sea) <£RT ^*T9 1.24 kg/liter ^ 1 kg 'oilii'©*i 

W? 

S'QH: l litre 1000 cc 10 -3 m 3 ^IcstR wsiwn Q&5 <£RT W9 

kg 1.24 kg _ , 

p = 1.24 - JL = ttt-^- 4 = 1.24 x 10 3 kg m' 3 
H liter 10" 3 m 3 6 

i kg *nfar 


v 171 


1 kg 


p 1.24 X 10 3 kg m' 3 


= 0.81 x 10" 3 m 3 


0.81 liter 


fit*: W W? l -5T -5ft5 W? 

R®RNll*l ^ ^ CSft^T to i ^sfcPRT ^ 1.67 x 10" 27 kg, 

TstW? 1.25 fm = 1.25 x 10" 15 m ^1^ tot CStto^ ^ 

<p<ic's <113^ c.^i5Ic<pr ^9 totW *raffa ’I#! 




m 

p ~ An 


1.67 x 10" 27 kg 


^r 3 ^(1.25 x 10 


-15 


m) : 


= 0.204 x 10 18 kg/m 3 


OT W to®r C^f WFRTI ^ 'Pt CSTfa# 1 cc 

fito <£& 5t-H5IF to|5?n^ ^?T: 

m = 0.204 x 10 18 kg/m 3 x 10 -6 m 3 = 2 x 10 11 kg 
CvilUl^lW ^ vil-jt^ >)1 hiP|vo ^ I 













































mnc^fn 'Q'&tn 


i'S'S 


snnfn <*rt>t cnro mfn i TOto fttefoiiicn tnto-cm^n «ro, nto 

to* $m*JH i $w*Sipm ^r fn^n-cmton ^n cro* aim isoo «pt TO nro^; 
CTOlWl fafipw TOt*T FW»GNllt*H wt I $M*$H*||Mlt4 nt W1 *& <*w6t m# 
^fm ^n nt i fro TOnt mmcn cnnn <to to TOtn fro ft$Qmic>i« to^h nn i to 
TO®n mtntnn cro i ^ c^ii5 ^rnfct ftfc&iilnw* to ^mvmTO 
<fs <<tor TOntn $w*$h *jto to* 1 ft&9mic>i« to< cro* mmt3n mrntf 

£jl?I ®T*p I 

nro^ warrant ^mjto nro mfn, <^t% nn m^ro to nfn crottron m to 
TOtn *tfto CT n*nfi> ^ to CTflp»1t CTO W$ fn^Unttn 4TO TO CTO TO 
'®kc.«1 Cm>t 4n*I>t ~5\ t?|sMCt> 4SU> TOm 


5.2.1 fo-MP-M ^to VHW 

toto ^hPh 'fto to? tflMsr ito mnn to i cnist TOn* to tort 
TOM n*cn ®m* n*fn nt i CTO TO TO* feWlW> TO*fr mcstTOntnTO mfn TO <R£5 
fn$, toj^ min ton to fto to* i to nrot mcro ton to*i cn min 
mc<p cnfi> nnn g<.«ik Mncn ^s < ^® '^cn stnrfn*® to ^mn *stn to*? n*cn to i to*? n*n 
ncn mftiJi *§ncn v®ci ntn ^n? ^tcnmcnn "%®n min l*kt> <*rcn stm to • ^1^5 nn 
^5^® to <?to ton to to to? TOtcn mw>$ to* 4n? mto fto 

mm* (^ mnto min 1n*?nt mmm* n?m n*ntn m*d^n ntn n*n£®rotn nt mn^nn) i nfn 
*§^© n*ntn nn mfnn to? tot nt cro *®tot cnl^ %to ^ <?rs nt ^n? ■gcntn ^rttcn 
meow ton min nnn mnc^ mrn®tn ^n? ^tcnt mcinn min ^s^® mnt n^n ^r®t nt i 

Itotcnn smss cntcnn TOt ntnt nf^n mto nftm to^ ^®tnt tont nro 
mron ^ncnn mln^t ^n3 TOt'Q Iron min %®n i ^mcn ^®tn^ ^cnc^ ^nn cro» ^n° 
mfn TOr ^sntn nn nn^ n^cn fto %TO^ to cto, ^cnn tof nntnstcn 
to mcnlni 

ton ^stcnn totn%® TOnt cngn 'QvTO cmto i cngro 'Q^tcntn wu ^®tn 
c^»n nNn cro 5 rI«i<pI extent mtn cmro© ^n i fnntmstn 1n^ cro 5 Iro^nt mnt tot 
cnl^ Into toiiiw mm to «mn nwit 1^ tomn mm ^^tofrrocn mnn^r 
£ ntn mn nro^ m^tro mm to to ntnt ^n, cnfi> ncm& Innron^ i ^ ^ nn, 






















































































































tew w te=T *tti*r ^wr w w tea «ut^r 

W^*T taR ■‘PM < P?ll ^5T, C*lfl> *1*11*1t^j'asfw! 

w ^pr 'ststw <ro«ifl i ^ «m^c»m tea ^fr chichi ^r, c^ 
m^m 'aiiwiwnri *rtw *nw oe^mi <im>im> ^rcn ^w ^*tw te 

toi 

iff^fij f'i^ '»l(, e nl *Tt *tBt <7n>t rgo^, < P3(.°1 HlPit'o ^Rui W?T <Ptil *i!$J i *tBt 3,c®i ^>!< 

N‘i'9Ww <P^ "^jW <?rfi> HlRc'® 0 'oc. j i vSiw i 


5.3 iw<i "5H (Pressure in Liquids) 


wn *nte <pmc^ ^sftT wfw < nft? «titw c’fw ■bm «i^o<i 

<?^t (^e «ii^vi^«rj ^ffsnw? 'e*t? ifpFSt ■bm <?r?f «i^»<i ^ft Rt i 

^iinior* i #^3 ?tcr <iter w?n) ’ttft tet ^srj c^twt wi<i «tte c*tw 

fW <p'©5^ t>m 'si^'»<i *itw wfi> c»ww?r ^®rt i ^*tw '©sons 

W j vs«5^ «IWW '8®t i T WW 5 ^ C>©lVN T&*lw? 'Bffl' te <P<I<.'© ^WI *Rt *TN» Ijft 

wiwn h i4 wwm 

(fB3J 5.02) I t5*tW ^W?T W ^W PNtet? '0« a l5 < y<l 'S®H A ^C& ^ StUffi 

■^Wl 


>4 <$cfcr $*tURT ^IWT i4ft 

'©SC*!* *lfw p ^ vsl^C®! ^ '©$c e W 

'Q>sr^^®t 


F = mg = (Ahp)g 

^iBflfcm: 


p 



4/lpg 

A 


= hpg 


W*ffc tefe W?5 WH ^tw 

^ftw 'BM *q|v»c'» ^HW 5 1 *HlR? W®TtH 
^ute tffc if*r ter mt&R 

"Btc^fa ^rsf’lR^H "Bt^t ww ^t?r i 



ffear 5.02: \8<IC*HI tebbVoH TSRI ^ 
Bt®f 


*o)1r 

















































































*| 5 ft^'aR^IT «?fl 




’tiffin pt t^cu ^isg#® ®t? ?if®c?r PRt ^rt?r®? pi? c^i? 

fo**S> Plfi> *RT (^$C*1*1 M*ll?l C®t *R1^!) v s« a 1C^ s T)! 9 ! ftc?J PT <W*I a iK^ffb's <mI «ilsi 

®it ®t* ^9 ^I'biwi ^iwt ^t? i 5.03 to <$wn <?^ 

etift 4^»im m snc^ Pifct pt« ws i <?rc^5 ^rtf^ afr^r 
*Plfi 'BMfer ^TR 4&3T i 4J& PlC® U ^C9 Rsps? ®*fprc“t c*ifl» 

'OK.W CTC® PtC^I 




0 1 2 3 4 5 6 

stoker (km) 


5.03: ’I'Sls'oh TfW 3M C^TO Ht?f i 





814: ^ ^55^ PlC® 2,100 m PIC® ^flC^, OTfi> W ^?C® *ltC3? 




2,100 m 
10 m/atm 


= 210 atm 


T>ffl ^1^1 ^<tC\s *llM I 











































i'S'i) 


"tor to £ if® 33 ft (10 m) "t#3®m 1 atm <?TC® m i ®$®RJ3l 
1,000ft (330m) "to to^, CST^m^T®lW?r <r>®§$ 

«'qh: £if® 10 m 4 1 atm ^t 1 bar ®M C^E® C*t^T 330 m 9 1'ok'»l?i 


330 m 
10 m/atm 


= 33 atm 


®1^®t?W? 33 atm ®M i 


£fct: C*MlPw (800 kg m' 3 ), "#T (W 1000 kg m' 3 ) ^ tot 13,600 kg m' 3 ) 
(£)^ v©s<.«is «T»tl 50 cm Pet? <pwl 

®M P = hpg 

C4MlPlMil ^ 

P = 0.50 m x 800 kg m 3 x 9.8 N kg 1 = 3,920 N m 2 

"TtP^ 'SRf 

P = 0.50 m x 1000 kg m 3 x 9.8 N kg 1 = 4,900 N m 2 

*ltWt^ ®f*rj 

P = 0.50 m x 13,600 kg m 3 x 9.8 N kg 1 = 666,400 N m 2 

C4»MlPM, to ^ "ItsPT I® 5 # ®«0*M W "t#sT®m 1 atm 4<T 
'S'qh: 'SrtP 'Sf»y 76 cm 1 atm ®M ^ i *llp3 *INw 

13.6 «pr "tor "tto®t 13.6 «pt tot i ®r*fe "tor *iit?i®t: 

76 cm x 13.6 = 1034 cm = 10.34 m 

OTite W 5 "tor w? csrtp o .8 »pt ^ m>miPiw« ®ri «iftor "tor 
"tto®t c^htf 1/0.8 = 1.25 *t«r tot^ 


10.34 mx 1.25 = 12.92 m 


*o)1r 


































}\s«l 


5.3.1 ^3f ifl^X Sfa^t 

C^tsrat TjH 

p$ sjprsr c*^ph TOT i 

^3# ^m, (&m WPT RjjIaerVs 

<psg«i pifi> pi 9 ri%sn e t wr , sr*p j Tfa e t 

G»1^5^ VMIC«UI ^Rt 1 ? '05R 
'fl'SR PlC^s <PW m I «ll»Rl ^^i*? ^ 

^3jf& I 5.04 f&Wl G^HIgiI 

ws *nfWt wt <wf dwisr 
PlPl^itl CVtHICril TOE^i («<lfl» PlPHblil 

Hf TO ^SRT C*|M>lMl 'S|1f|S>4 ^5 TO 

w, *imr ^srj 

tof|i) *rat ^ fttapi* 

v5dov»| h $TO?T 'Q 1*igds 

WOW t«M*M i41 TO3T TOffl 
'TO fit PlPn»l*|l» 4a|«ro|c«q W®T 

^fro ?Nt ph ^fir §*fERi «t#^st Aij «n^ te* ft 2 . 



f&ar 5.04: ^®T R' 9 i J llR'i> 

TO' ^ ^R^RW '®sr TO* i 


TO*T «igi^Ih g'oMghi <ic«il^ pi '»^®r *1*%) ttt «TOt fro TO? 

TO - Hi I tflfi* • > 1<l PtG^ ^tw <PG< I <pIg®R PlPl'ok'jKI ^ v Ig<I< 1 ' ! 5^ 1*1 GM PtG^ 1 PI *M <p|®f 

toi^i* *tf?m 


Pi = h x pg 

PlGbfl Rg 4* PI "I>W 4“W 'Sf^ *iHW 

P 2 = h 2 pg 

*TOf$ PlpKblW iTO* fro* m fro* *$ $TO* fTO* TOW TO <RT 

*TOPI: 


F t = AP 1 = Ahtpg 
F 2 = AP 2 = Ah 2 pg 

■5t?wtE*t* <$e&* <p'»5'g» *®r tow tog^ prist fro «iN)gi« rwi ^Ng'® to ^t, to*! 

W'6i?ifl» *£ff1^ pto pi *®r to ^Mjfw pipp IS* 'm ^®r 


^r-ilr, *f*fKl^55H, 5R-io^r C2^ 
























































































TO <£RS TO TO GWi CTO* h 2 4R RR /^ CTO C^f 

OTTO *ttf^ F 2 «£Rr "SJR F 1 CTO 5 <Rf*f l <pl(.W3, CS# TO^ ^STO^T Ito* iflffiv ^5R 
*tfffiR: 


F = F 2 -F 1 = A(h 2 - hjpg 
F = Ahpg 


CTO* Ah PiPtelHH p W®ET TO ^ RTOR'Rtfas Wt, 

^TO? fTO stEffi TOR <#sffi "55^ PiPrelw* 'oilimni R*TR 'onc»w '0®R i 
«I5 «ilWPil»c»M ^3T *ilM *|RI&\9 i H-qvsl (Buoyancy) ^c*i i 



<£Rfi> TOR -qjtcwn TO> TOR <£W&t ^5 RR[ R TO OTtelt TO CRC«f tffTOI CTOlt 

tor TOsffc to#t rr to rur i torr TO[ %srt to# Rfroa Tgfror to 
ot*iot tor Rjmfi> ’•nWJMRfft® to c^tts, tor ^gro torr to#?t 

'Q'SR '0|C*1 < P <PR 


J 


5.3.2 C»PT Rt ^QlTt 

<£|*R CTORt fRIR^ ^C's C*tR^ CTO <£R s ^t TO* CsOT RRR TOJ <4^6! TO* ''gOT 
TOi cTOrat TBrtOTt i£JTO>tTO* *ttRffa whlcil ^ SR®RTOOT <Ri>t *t# »rf«G*c* 
^»*teR fro* <r^ *nfi* 'a'8fw<i rtoiErm tot 'oi^'»<i to?t i <?$ to# to*5r <Rf*t 
TO TO*t>t CTO TOOT i 12 r» OT *lfTOlH TgOT toot TOp RTO 'G'SFOTR *1# RTOflTO 
TOOT V®\s5^ ^TO, Rtfa W*t^5 *ftfes ^OT ROT R I 

'STO RTOflfTO '3®R (ROT OTf*t TO vslTO OTfi> Rfic® ^jOTROTi "TO 
^flfTO ^jOT TOt RTOTO TO 'flTO iTO^ R%TO 'STO OTOT 5 TO TO TO i 

m>ImMm TOgSR >STO ^TOllfTO filter 'Q®fOT?T 1$R ^rsffi TOT C*PTt "^IR ^stTO 
<^U|(.<p C^TO CffitR^ ^Rt "TO (R^T «ttW, ^TO« CTOT R, 

Rtb'Q 'gM <llw RI '^Rr (R Wf R 1 ^; CBtet R ^iPifl Rcb RrC?J 

Bf'U RRrRr i£]f& ^Rt ^ I 

































































g(?t: ^ ’life «tfe fe w ^ «im*? (^nk ^9 p = 

0.5 x 10 3 kg/m 3 ’Itfk W$ p w = 10 3 kg/m 3 ) 

s»|5>m» CSPf «lt^s <#1* ^?T ^ttk ««m 

■55®1 wfa« 55 ?v’^^nk Ki w*t ’fifeTgw 
«|f^r vs|^(,«i C 5 ^ *lfal*r ’Itfk «?T l \p w , <Pk«£ 

V>>=Mir 





0.5 x 10 3 kg/m 3 
10 3 kg/m 3 


X 100 = 50% 


e|4: 10kg ’flffe C®C5f C®PT ^C5 FM i ’ftffe <?lfi> 

4 «ftrl, (5^p? <#}? ^5 = 1.03 x 10 3 kg/m 3 ) 

« 1 *k ’ttfk p w = 10 3 kg/m 3 

^sik «ii«i'o*i v 4^? p a,c°i ^nk 'S®f s r vp 

•i^l'Si HlPk'a "^tnk 'gw 4tC^ ^kef^. 

vp = \vp w 

^tk w 

1 

p = -p w = 0.5 xlO 3 kg/m 3 

’fife V 1 *rttNH Wf **ltwr 

Vp = v lPs 


Yi 

v 


p_ 

Ps 


0.5 x 10 3 kg/m 3 
1.03 XlO 3 kg/m 3 


X 100 = 48.5% 

































i8o 

sW: m ^ cthet 'sm 10 kg *nte ^nr ««r 

^<m 9.4 kgTO 'Wfo W ^®? 

^T: ^©5T V p~5&\ 

Vp = 10 kg 
K/o - Vp w = 9.4 kg 

^/V = Vp— 9.4 kg = 10 kg — 9.4 kg = 0.6 kg 


V = 


0.6 kg 0.6 kg 


P = 


Pw 
10 kg 


10 3 kg/m 3 
10 kg 


0.6 x 10- 3 m 3 


= 0.6 x 10 3 m 3 


= 16,666 kg/m 3 


CTismr vx*m w 19,300 kg/m 3 ^tcs^ ^?d> cspw 1 


5.3.3 ^tWllWl tfWC* 

^«TtW*t <7t*f 4^° <jp0 c,n*ll»w ^ C?IC*l£^ I (Pf 

^Brc*r ril*w c>ic*m «mjvo>i ctwictic*!* ^im 1 ^rj wwiwi *ih<ii*w« ^ 5 $ 

wt^jw *i%© 20*1^ ^ 1 w 

W't stt^s *nor, ^©m « shr sm ^4, 

&h<.<p* 3jfi>, w^trf^r 3jfi>, •wils s tt?i c twi? C5c?r <^f*t ^rt# ^r?, - 5il®r p ftai?r 
^toft's ?R<m 1 

'oih^l'3Trt?r ’iw ^pi?r c t v °k.*i < p5^ 

«l^t ’ft'QTIt WI '5^- ^?T ^hl<pft*it faHiSpST 1 

(pra^r c%n?R bM4>on ^ *h»r ^ 1 

CTHW?r ^5 ^ W ^ w$ 

wl*iiw« c®ft^ *rcstf, w<i*r ^wii>w *rcstf- wjwte. *j?r?r 

^3T*t0© <K3 SftC^ I 


*0$br 



































































*o$1r 


'Q'fm 


wnfe *wm ^w«t rrt r ^ ijMShu ^m«t *trc?ri «Pr *itft 

WT RRR ^RJ CHl^lW^ *R*fR ^pitf^s *tf^£r ^ 4 <pfi> Wl*lMM> ^HN fa* 
ck*r wTir ^5 -sflcsr i ^fw ^mpm <7itt® 4*fi> <RfatR stram <rc* «Pr *it# 

*c?r wiqiw* ®?tc*r ^ wsw r® ^d> «itw i Tjwm^ 

R® ^5 d5$EI Wl*IIW« Rl*m ^ ta'S <Hl*(lW<J v»<IM>* *lfarf^© ?& (RftR 


5.3.4 «UI*|C4W« ^T 

®rajtt?i vm ^iw<mi<i <7tfa?ift ot wi m swr rrtcpt c*i&r t>Nfa* 

wtf*F5 ^ i c®i^rat 4*$ fast *4«$ ’tmw 4^ *<mR* i <m<R ^ *1^ 
tNt wi <wf TOifas r ^ ^©t^r wra 4* *iwr m c#t <*r* ®rj ^rph 

"5H 3lh»c<i, ^loet^ (TT^ftC'T 3)*l>f Sp^lw^i < ^ <rk i»ll P)C«1 <3* ft<p C^lE* 'silwlRt® 

m ^SRjfw & fc* RTC<#I® m (Tjft «£R? «fl$ *1*# SRtft® ^ 

w*«t r m Wf ^ *im i *ui>i(.<m ^ar fa*n?r fa?ifaPR, <Rfi> 

<4 ?RR: 


-\ 

«ui*u.4t*R ^pT: <*i*fct *noi wi rt rr% mrf Rfa?r <flc* *m west ^r 

<71^ ^RRsft^ R*Plt*Fs ^ *tTC3R R?«R ’tflR «re®HR *tW <MM I 

V ■ . J 

*UI*I»M4 ^3R RmR: *&7rc*t*R »fl$ ^3# ^ *ET ®W2R f%^ W Ms 
^TtTT i 5.05 ss.fa'® (71 W*T W (TRtRT 3,G*ic^, 4 ,? ltR *IHMl1*t ^ PlPl'oR 
3RS^t »R I *Rt ' J IR J 3)<pf^ PiR|’®Iw< 1 St^t^Ft i4j A 2 A-i 

sN^ IJiPKbiw f x stem , ®t^7r c©RR sm*\ rrt m 



t£)^R t£)^ V5<1(.«1<1 Rt*flW oRPtw RSPI^T® 3RS f|€R PtPl'dlwO SWct^.tl'Q 

surrrrwi 

^1®B$ MR 1>|P|<!jIW » ^7R ’rf^It't 





















































































>8* 


*tt^ ^ 

( a 2 /a 1 ) <$$ ^t=r 100 ^ '©Kw ^ sfsrsr 

PiPmm <?r *itor^»r ^ fwifa 

PiPmw ^i?r <$z$ 100 c*iar 

*ii«^i 

^®RsmRT tot tot oft *M® 

«HAM w ^ i w csirrat to*t 

GSfFt ?1C^lt ^ ^tf®i 

*Nf®C® '*1% f^$ CTldfa *Jtn ^ i 

PiPw»i« ot *ttor*i% stc?rw 
ftftir fttow <7$ *itot 
■*1% to ^lc<u 




fiw5 5.05: Fj ^T sImiM sp^lcc^t.^ 
1^53 'Splj F 2 ^«T I 


8t?t: ffNt'Q OT ^«T "^t <71 ‘ p #5ft e t *1% 8fWft ^?t (7ft *it% 5 It e t ■*!% 

1<PW *116^ I 


'»'e<i: *il<p C^li5 f*i j i>c»i F x ^®T siwiM ^Rlt ^Mit^. f*l j i5in> Z-l ^wc^, 

<pic®ft ^i(.®f« *itot 

W ± = F x l x 


■^5 ^c«m *rft*lH 



(TR^s c^ife f¥^t ^s Wn5*w z 2 ^ ck«r to ^mr, 


Zi-^i — Z 2 >4 2 

^5 W5t»1 'ql'O^H© hj-sq^: 



<i>lcert <pld®ra *rt%sn*t 











































TOtFfa wilt's TO 


J8<© 


W 2 =F 2 l 2 = F 1 



= Fik 


’sRk ^5 ^Icsra TOTO Rjl> ^Icera TO*T i 


5.4 ^I'oliwi "5M (Air Pressure) 


toicto t*iTOt tot to (fear 5.06) i TOit <q^ tot uihitoir ’srjto TO r tot 
<aii»iitM m i5)m4 to* rcto Tor »«iTO to cwir ^eii TO ^ to tuTO 
'shw^IUm* TOrenft to cro i 'sreirot *f®r TO, TO *tm>re m* TO, TO ctoir 
’•fltaRT OB'oftM ^ TOt^lft TOT WT TO tires «f) TORRt ^§F©* TO 

^ifR^St* CJO'WWIH TO Rwlfiv* TO RR TOi R *RT ai^hbl2)ul 

^re TOf Piwl*^ <?*R ^ *|BT ^IIcto i *(^^t ■ql'stos TO TOf 10 5 N/m 2 *ire 
TO TO TO TO^ TO 1 m z C^ajWR' TOTO TO*lt "TO TOs TOt®! ’Si* TOr 
◄NPM R TOfl> iJRR’St* «®R 10 s N, TOt 0||l»lvJU«lM *wfet ^| 1 TO ^SR! 


t£|*tR iflTO 1*3* tfl’TO C^RIr* *R ’StRT 'TO 
^C® TO, TO TOl, 'S'SR TO^ *®T t£RS TO *TO 
PitMi fTO* **r i *®t to^ cTO* ^TO i£r?r "stR tires 
Pre* TOiTO tokr ’TO i to c®&* ** ’©re cror 
1^ TO TO crorot tout ‘srefro rtoi TO 
<rero to *flf$nr Irot to TOt c®Rre to tor 
r to tor *rr, TOt c®rere Tor to to 
TOR (RTO *t 1TO 'BtTOTO TORi TOR tTOT 
wt TOPre*mftTOn 

TO®it fiR *T «biflPlR«iPni M* cTOt RfTO I^t ref 
cTOt TO CTO1TO TOt TO TOR (TOt 
TJ5jc®^5 TO, TO TO®t TOtfTO TOTO TOr* 

«i®n»re toir* cTOre <&6(m «i®n»re TOst TOt fro 
t£(TO Tfsj^t tor RcTOrri c®®r* tor TOt **r 
TOr rto to (tor Tor* TOtro m srfTO® 





t&3f 5.06: ^Ic^l 

^l^lc^t^l ^5^ <3^? C^P“ I 

tor 'sjRt r^, TO; TOto 

















































































i88 




^Nwn 'bW fihr tj^b^tos otw (fear 5.07) 1 refrrat ct feMl 

CT^"TO OTl&fit 1w C^ TJSTO5^TO5 « ^t I bluft* C«^ ^5^5 ^| 

m #? ^ ^«Br <sire ^o ^c®r flhiftr ^ fc*sr c«ire tjsjos^k® <&s i m 

bUfltM^ W? Mr bUflto «IW bUflt* (flre ^C^btvb ^rtc^ i 



Ifcai 5.07: (a) re <7NM R»'5<n(u« res? <3lre *tW ^spf 7rf?fc?i t^f ^ ^ <?*tre 
'EM t^® «!rw (b) tf^r 'Siref '6Jf*©t ^C? CW1t>l«1*T<P C?fre Bt*f (c) 

^?T »l(.'®l J i“'$fi>''i ^?T l 






f&sf 5.08: <MW< tfC*t $||F&C<M 
wl«*i ^c'a-gK® i 




*|pf m|vs«i I vst? (,\»V8W >H<WlM 
*llfa«*l3| ?1<R *HR C5W 

CriltoCriH C»^ *llftl>ll4 
^Btsnsi ^Ti oc^ouii Hat ^sm 
S'G^ -Qsm wl'®c , m ftfaft 
«#tc?r i ar^ 

W<W TOSt 8llP5c<M MlWii 

tost *nfar qfet* «rca <3tc*r tost to 

•TN31 reTO ’^tret fc»f? TO' 

TO ◄I'alPM BlPf MMlB 

iJTO^BBS TO (f&St 5.08) I 



Jb 

o 

or 





























































*tTO«f? TO?T '8'BM 


i8 <t 


^ ^tvalc^KI ?Ml> «(I»K.^ 4? tofOT? *5*fi? 'fl^T C?C® I ^ 'a|R*| ?f? toft? t§f$ 
TOR ^RtOT« totOT? tea'll ®OT TO?, 'Srtt'Q TOT TO? 4PR PW OTTO? 
?1TO? "E'ffl'Q ®w <ilw i <4?^ 5.09 fowl (.'oNlc>i<i cHlwl ^gsim^ '5co's|<i ^ilc? 

to? ?mot? m c®ro to to ?t? i ot Irwbt cbpiicih tort to tof ®?t? to 
OTfi> ^ % fowlfitiJfo vBbbVolil HVlMto ?? ?1®tOT? TO TO# TO ffitW 
TOtHMTO? TO ?t® TO TOFT *lt?? *ff? f®CTtf?ta ?lf® TO# TOT OTTO? TOstOT? 
TO ^ TO TO^ Rt OTR? tfRT 4?^ Jjftfiffc ®t?? TO> RtTO Rt TOW TO iTO 
R?ffto ®?t ?1? I *^t% *fl£, OTTO ?1®tOT? TO TOOTt? cTO OTTO ?ITO 
TO «Pt RSffto TO TO? R# TOOT? TO OTTO *Mtb«l OTfal TO?f ?®$ 
tolt? tot® ?t?R ?t®tOT? TO OT TOT 'TO® ?1®t? ®t? RR^ OT 'TOI ®Rt® ?1®t? I 

tost? TO TO ?t®tOT? TO TOT TOll? TO^OTt TO? t# TO? i TOtOT TO 
CSR to® 'S^R Rt®tOT? R# C?|OT? ®RI TO*1® ?® RRRJt I ?® tolt? tot TO? ?t®tOT? 
ypff W ®t? ?tt? 4?? 

WN3 ®OT TO? ®1^ R% 

?f®j ?® ?w ?1aNft TO 
®tt®1t*t TO® to? %? 
tot? Cbto TOi RtTOHTO? 

TO TO TO? ®t?OT 
TO^tOTt TO?t tot? fro, 

TO®?tt? R?f®h fro to® 
tot Rt otr, ®tro c®t wt 

TO?t TO TOl ®1? ®t?*t 
CSROT* 'S'bIotIh ®RJ ®t? 

Rt$*1# $f®R R?®t? TO 
ot$ tfro Tfprrf? ^htwH 
TO TOksh TO*1? i tott? 

OTTO ?1®tOT? To TOT OTTO ?tfTORQ ®?, ®1t C?Pt tost? TOfOTfOT? TOt? TO 
TO TO CTO? ^fiR ??ITO TOf ?ROT ?T! 

TOtt TOtofCR vsd TO? TOG OT^ «fl®$ Wltfl ®S tolt? tot® TO® OTTO ?t®tOT? 
to to ^trot? wur ote® to® ?® wut ?t®tOT? to? to toto ■®tro 
^tfroro? *tf?ro to ?t^i?ti ?t?t ^<®twt^i to ottot to? ®t®p® ®? ^rfroro 



10 15 20 

SCO's! (km) 


25 


f&? 5.09: ^cb'il^ TO? ®TO?? ?f? ®OT ?t? 


toN^bto. w-io^r «tf*r 




































































































^ OT «?im TO <#5fe»TO <FM <Fitf TO, CW ^5ttTO 

si^vs ^»<ic'o to i 

ShITOM: ‘fl'olwt'nJ'S ^vsm (29,029 ft) <lNt>l ^if^SR ^5|tES? 

$TO: 29,029 ft = 8,848 m 

^fro «ifa csiw «£ft vfiibveiii m *$& tfcro ^tar 35% 
■^tcs^ crotw ^ 1 %iotpw 2H^ 1/3 ^t 1 



5 . 4.1 *tftot 

C®tTOt t^TO^ ^ ^toTf Rf ^IC-Tf C«p|«aj fsj“<p»l C*l«l^, l f% f^st <PW^ 

1hc®i c'»l*j|<i ^jPf &c°i 'oilc j v/ 'o)l j ic°i ^jMhlS xitu ^|'o!c j i<i okTO^ 

Wti l '^Jf‘ c tf^f& C^Wf TO®f TO^t Ijft 10.5 ftiTO TOT 4^T ^ 

ct>*5l <P$C® I CTfflj'Q <q|*vs^»i*4|vs TO l R>*^ ^lFs«l CTE»T 

Rfa!) '©kc«i tgfc<p»|i>| io.3 *#<s ^ CSfaT c*tt^ 1 

^ W$ oiTOm cs $t ^rol fc*lGr ^t 1 (®fl>rat *rc?f %<kto 

TO'? *flfTO ’qn^'si ^ftlfl!) 

’tiro '5p»f eranfir 'src^st to®t to 1%^ *iifc>M <pH*iI ^cat i^r ^ fkn *itro 

fk?T '$£4 C5^t 1 ^ ^5fi> 76 cm WW C^f*t TOt TO v »kc«i ^Tltwl? 

*TtTO t^ 76 cm 5»v®1?i <£|^T CSfcsf fffTOt? CB^T ^£3t *I1TO ^5H 

^§TO ^k/T ^Tt! *ttfTO CSlC^ 13.6 C#t, ^ *tlft CT^f $H>'®l*l Sck^ 

«TtTO v®t? <3|^> 13.6 *fl^Tl 

<*rRc'® ^ "5C^ tk?T C^I'®C 9 1 

RT l CS\m '5jp|? CovoC^ 4MG>U ^fk?T ?Ht (^ <£&$ 4l'®lt»HI 

m I TJC&t ■Bt*ft ^RR, ORI C5S5BT C^Rt 4l<4< ^T (R^ I 





















































offftcsfr TSRJSlt '6'EM 




yapf ’sjpfa cwsm ^ftrst fef*t CS^\ ^R FPltCT <jMc»i<i -gR Wf Titfr i 
^R wtera <iMc»m '5tc 9 R wmi ^ <?o '®t& i 


*\m w 4 Mpm tfc»fir ^ ’fft^ 

to# ^%#r 1643 RtRl to ^5R*U 

^ 1^C?I 43# *Ff MW C^T C©MR C5^t 

<P«rI* 1, tot 43> ^ ^ 43# RR? Cw5? 

's^, *Nt> *fftR wit 43# *ttcst ## ^c?r 
MC^WH I *HTOBT ^s| RtRE© * to 
76 cm 4OT CSP (FR I to tor 3t3t3 RSRT 
'$&& C5W3 <3f ^5t feft "^Ifa C5# 3*GIt ^tC5?T 

rrr $*fc?r to <?$ ^st feft toto i 
rmr « %*iet m fro *r* fet m 

W1C*1<I RR WtTT^tt?! R*|3tto ^C5T W fttFS 
iii(. j i(.^ i R^ra ^*fc?r wlwl tj# #t wto 
tor RfeR '5M to© *ttRp Rt i ^Icsrs, RR^at ^Tt? 
'SHt “SCSI'S! fREB 43 s "SIR "BR RCb^ 76 cm ^5 *N<R 
*©E®3 WRR 3#?* feft ^03t tf*t! 


I 


76 


cm 





«9 m w rest? rir RTKtoto (to 

5.io) 4R? URctPm 4^ *N% to felt * ^ 76 cm ^ ^ 

^iwlPiiJlM 4« 4Mt*m m rrt ^?n RfettRR 

m 3feER *HTOBT ^5t 76 cm feE3* C#t ^ m WI to^Sl 76 cm feTR 3t3 I 


5.4.2 tot «TO ^t^l'QUt 

bic^ll Rtfe '0|h^l'6Tlt<T *$3 to& 43# RR3* I c.'slaml pn>«^ Olta^tiflfr 
*I3bt 4m<mr toR to ^orr 3RT 31r wf <?RtER ■gR 3 *er 

rp i w m rrh <£i^m c«fw c^ to^ 

^ '*m 'sm ^ft ^ c^ ^ffi* tom 
w i oic*r 'ertHwi* w c^rat toft 1 s?twt i 

c'ol^ml ^T*R ^st*t ^st^t^t ^“Hc^ *P5W t'©l^ml sfHc'o *II<im CT 

■qMcwi ^St^tarftSJt (3C® C^T O>0 SR#© ^ ^ ^ <£R5 BW Rt5T I 

o 4|y>iwti m ^iwstpi ^csr, ^ ^ ^f%r ^tl^t ri?t i 

/w 7 * 





























































































i8tr 

■^tM <TO, ^tc® ^<pf5 ®if^c.'st*i Tjffr ^cjsjic,6t»i ^iic<p ’fif^?' tof 
TO fw ^ TOS (16 + 1 + 1 =) 18 I 4NC>I4 ^ TO^ Hfe(&lieM (’ll<WlTO<l> 
®? 14) ’ftTOl fTO fcTO TO ®lws ®iMfq<p TO (14 + 14 =) 28 TO? ®ife|<.'sti 
( <5 iNviNf44 TO 16), TOs # ^ to fcTO ^ ®lMf44 TO (16 + 16 =) 32 ^ *tlfTO 

^srMfro to cro tqufp cTO i ^ ^ tohtt tot «ro ®*r cTO ^«tfTO tot<t 
H feiBioen to? ^ isHTO <TO?r *ro to cto 

<il'®lc^i-si W? TOT TO i <ll®k>>l3 TO? TO TOT <il®k>>i<i TOT'S TOT ^Tt?T I ulcere. 
<ulwlfwi>lw <TMC>W TOT (TfC# **lt% 'STtTOTOt TOtc¥ ®RTOl«ft tot ?TTO I <uiwifwBiw 
tot <totot cron ■Jim totot tjtot <iw «tM i tot toc^ toto crott to 

W%TOTO ’iftTOTO^i TOT <?rf“t TO <?fTOT ^TO5 TO ^mtCTO 4TOt CStC^TOPT 
tot ^ to 5 *ilcc^ i 

5.5 Hf&’StM^St (Elasticity) 

c®hsl TOC^ «Tf TO(. r il f%? f%?^t <fl<pi5| TOM ^Tt^ cJ>c*i «i^l <pw ^MM c^c® 

Ito^i c®tto ^ to^ 1%t? Iron wm ^tro? to cros carrot tot CTfrr ^nro 
tout frTOj Ito totc^ i c6c»t *jto^ ’TTOftTOtcjrer ®tto to to to stcro tot 

^QTO TO TO ^5? i tkHpH #TO c4®4lb4» I 

Ito? c^mr chItoim* ^ i ^ to*to <#^£1 tot 

<pkst$ c®hsl fTO® ’TfTO TO*T CTOTf <1^(.<P TO £fTO TOt TO T ®f^ CoTO' 

^ (^ ^ wu <£&$ *iH»r -^r) ^»ifl» %®r 

wrtt ^ to TOm to TOm toto Ito toi toc*^ ^ *k^ to 

1^?rtTO|t‘ p |^5T i TO' TO TOC® TO <P®5^ ^®T StCTO TOt 'TO TO <4^6f %It TO^ i 
%It ^lf®^v| TO CTOM TOtf TOTO^^rorafroTOC® ’ftTO^Ti TO "TO 
^llft fa^l® ^ CTO ’TO i ^ %TO f^tfroft’f^ %It TO i ^TO» W*\ 

<ital <pw c^c® Ito c^iiJl c>lletl RCii ^JT?T i wFt 4l<M < p<k. p i 41<pI rc?ir ^TO^ o^il'stl ^?f 
i TOsfi: TO?t ^®ro *nf%: 

CTO ^r 8ICTW TO^f ’WC<% TOm ^t frrCTO CT ^IlC’ltTO ’rfw^T 
C^t TO^ R^l® I TOK L 0 <1^ 'Q’t?T "¥T 8tCTO TOt TOT TOT frNj TO L 

TOTOC^T% t^TO^ 

L-Lp 

L 0 


*0$br 



































































































$o$lr 




c^, 

^ ^T“*!JT 'STtiq 

^=T: (£1^ W3IWT f^f®?r ^>t?rc c f 
*ttof?f C®®^ CT ^®T £®R ^ <71131^ SIM. 
%^T I ’Sf^K A SWcc^CI-a ^OO 
^r ^?t ^«t ^ R^»R> ^rcfr 

(•■>1$. R^R> *jR F £|R>wl*f "^®T taR <PW 
^tSFT ^55? 

F 

A 

O'Ht'©^ *ft^ an5t "STOSt a|<r 

Pa ^1 *lJl>IM>«11 



ffcar 5.11: ^T sJOTM StCHM s*w ^l'& r i ^P* 
<MOT ’ f rE©3' R^Ri ^ I 


^ %pi Rff® ^ «nf% \»t^r <apnt wi 

4$ ^ar 'ai^iM %rm c®w 4<r? ftffc ^rat^tlto 

%5*T oc R?R> 

___/ 

%5*T = X R^R> 

«r<K sf^sj^ *PitE«fe RfR><i ar^jt sitw, c 5 ^; ^<p£r ^ 

ijfi> tor to *llMlHl ^IOT «falT 'SITM w '5FT: 

(i) *RT m A sMwwt* a)<pi5| '®lwn frr*U L 0 , *m w '6ett»i*i aj^Sl W fjPiGii 
(WTIT "5M ^ ^«# C^Ncis ^Rc*! L 0 C3E® " 5 M L (f^ar 5 . 11 ) 
voUlBil C®®ET <£&S\ fcaR -$um T (4«ltFT T W)? ?5?r <frm 

Tension '"l«tfi»* ^J 1 ^ C^lWt viRt* T>ffl ^ 1 ®*I 5 T ^Rr C®®GT OT ^®T ^tW 

<PW ^®t?T ■TRJ uS*H*i) 1 %5^T ^(.t^ T jA (£RS R^R> "55^: 




































































•PiNfasH 


Xto 


L^Lp 

L 0 

T L — L 0 
A* L 0 





cBf^r 5.02: $*tpr Wft^r 


*wtf 

G-Pa 

^Br 

0.01-0.1 


9 


10 

< i l!> 

50 - 90 

'aUtyfllPtato 

69 


117 

^rkt 

200 

%t 

1220 


4$ P\ (Young’s Modulus)! RfR>« W 

Y «4T3T Nm' 2 . fl>R®T 5.02 4 ^*k»i *V$ep\ ffTQ?lt "^Tf I 

«W: wipih W{ <af*r ^r *ra< 4 ^»im Wr *$m*{ w? 

'S'QO: (hc.’fol 9 ll^^'OC«M 'Sfa 



hzh U-\ 

Lq y\a) 

altera, T/A "#t ^T ^ '»k<.«l y W C#t ^ frtCqk < #W^f W ^sf ^ i 


(n) m ^ «wfl» PiPteiw w«!m y 0 ^snwi? «upt i •ww p m 

wwinr PiPKbiwu ^ <?M F (f&ai 5.12), <*nipt %5*T ^ p arc* 


y-^o 

^o 




















































*!(.«& «|N5ll PH*.'© 



4*ftFf b ^ ^ 's^m «rer®% »pira (Bulk 

Modulus) i B Nm' 2 ®bHwil 




fifo 5.12: '5TR**( ^NCT 1>M 8HaM -MM <|N>I»1 ^$fb^s > 


5.6 *l«fW?r 1%=f ’8R*«lt: ^ffcr, T53*r ^ 

(The three states of Matter: Solid, Liquid and Gas) 

cam fawft faiv ^ fion C 8 ^ M ^it ^ 

Mt f*tar, ws VwJH *rc* R5GMi1*i to, teft 

csnfcr ^ %a, csnfrr <*r* flfcjjr ws to ^ totot 

^*lt tor ^ Nt ws 1^ %?n) *we^t *itf ^fir 

«nw tow qw to tw 































































*hlx|R«8h 


> 4 * 


^ *n»ii«iw c«c® 9m ^ifir *nfr 

n\ ctiSI^ 'aiftit'Srt ^^6f *ftoi*lWrtH<i *Rrcftfl5, *&t*ri 


^fir '#51 r ^st?r '6 9 f^‘ t^®?r ^?r ^f^r, ^er ’Ut^r 

(fear 5 . 13 ) i ^ *nft, «flfl> wi fast «bpt t^r ^*ft 

*nsr i ^rt ^j’jwr ^iw ^rt fc*Rr f^r 4fi> f% ^f, <#t ^t1% 

®f^lfl I 



fSsr 5.13: {a) (b) Wi i*R? (c) *BW! 


*m c^n?rr *mttf ’em ^i « w ^<r w ^ w^ira, draft 
'aMjIfa Ws# ^9 «Pr i w wi w ^fopm ^mivm^im 

'RC, e 1'Q 7 Tt£ 9 l(/ i P 'ai*ufi> •I'ttOS I ^1^*1 w3^c,«nl ^Ic<p 

y o|MJ ^J?T ^TtftC^ •HVtoC'O *ttE?T l 

»^tfljORRr 'srtwr ^r? wra* «Pr i wnwn c^tert %ifw «iiwh ^t ^siRpra 
<?ftl Wf ‘ s ’WC?I? ’tJt^lt «ni|VeH «rt^TQ c^r farfw 

eft i ^#r gfm *ttcg *nor erc*r *nw, 4 <r 

Riil^vo ^sm^sm^i 

•wot ^«iw *ift«r, ^c*f *h fe 

«Rfl» k®t c^fus *itra, wj’tPit f^t ®R^iter csit^ ^h=t »i#! 

^<1^ ‘ 5 1tt3' »fl I 

dHRt's «il»Kil ^*i, v fi^ s i ’OPT wlwftiR T 5f'i<.<p u'Nt'o *fft ' s Tt, d|5k<p <p$*i, ^J®T rat 
•BRT ftptW Gift I OT i-lPlrfJW W ^Tt W^, ^T, Wf ^t 

9ljf%l 'oi^ic.vo’e C5#f sfa>H ^ i CW: 












































































’ttH: ^Hto 

MJlt*1 v®N 

toflto «fltot «IIW<l»l3l5j 'lit*! fcttoo 
*tfc?T 

<?i *ncir tpat «i tow 

*f$N* ^ic^ ‘j^'9 cto, ^pfoi '^fRi’tf 
<ITO 

Mj1*ic<p &M Rcii <mI TOf i 

'0|»D RISC'S 

«m*r »w* st^if^o 4 $ i 


®0to4 M< 

V»^«l s|^«H 

4tot '6 ih<h>I3|« m to ww> 
*ncsr 

>iw sHift© «>i(, «*ifcaniNt^r '®i?r 
^ri4t?r *fl?H toi 

toMfe <ic«n *pl4l 'SflU’tt to. 

'®^«ic<P 1>M Pic?) ^B's <v?)l ^It?I »Tt i 

4t$* «lWto 


toftto to 'oi<Hic*i ^ 

RPth5 «lk4 

toRU^ifa "sn^t ^5 <to 

"5M Ptc?i ' 5 T°^I& V ® <p?il ^Il?l «1t i 

P)«f ' 0 |<Hlci «tll>*l v lc'» «llc<P 

cuc«i 2d<)lR , « <p?)l ^ ’TT i 


5.6.1 

44fi> Wf <$to <m\ ^FT 4^T d>Rt«HI CT <?NTFT 

<£& m stcnr«r 4?n?r i *to ^t c^ ^ 4to»n^ <$tor wi *wtf 

to (7# 4T5? ^T, %t u>fac«i «t%?f ^ITW i vs^«nli> ^ 

*ncar «*ro w# ^ to *ro t>Nto *tiaifi>?r «nar *w <?tc<r i (*narftor «iiar >*rtor 

ft5t 43T ^®T '®?it«n HE*f to ^5t to WI (sH sps «Tt4W) 'S||ij<il to ’IJPT ^NC^» to 
toe®) C^ff& *fft3f ?[WT ^Tf, ^|J? cto 4tot WtTHftl ^ 4^? ’IJPT 
to 'Sffa’M bltoc<P <MC<)1 i£|toT C^fT ffto <?r*ffi?T ^UPT ^Ht ^ 4"^ 

<x*F$\ ^ -?Fito <?r*rn?T <stor f^r 4??® ^ to -^r to ^©m 

■^© «n*wi 


^Sfr-^o, 'Hil<R'feH, Jssr-io^r C#f 











































































i <?8 


(^) tofTO 

— I - 1 - 1 - ! - 1 —- 1 - 

<pPiwi w«3 k *ili><i “^jT^r 'ok®il "INI'S i ^<ilw 

tor *<miJc‘ ? W ^*W tor w«]^i>|c'o <iWT>T 'TOTl '©k<.«i c^W»T <pto W, 
cHw <pu>l Rti) <^|vsh TO ^Icu^ i 

tot ’tjnro wm tot ^sw TOfl to to TOHfS tot i *trofa TOto 

*11®®$ to wirot -5tc*w tohR* tot ^wc® wroi tow toww to tot to 
* ittaw tot tow^ch "5M c*w, TOto ^tf®®^ tor ^jnjt tot to i tow 

^TOTO c®ro w*lwl mJ^IsP <p*cvs «ltw to* CTf& ®IWW TOTO 

wTOr to toi® to* to* elftofto to to TO i TOH ^ITO* w$ to# tomw 
wtot tot® to to to ttrti c®mr wim toctow *ttoro to® tot 

T5*W **r slcsiW ^<iw TO i ’TJtW* ®t^[ ctoIc*i ®lWt® tou ^®T siciil’t <pw, RS5c*w 
^?r ^ar ^ftft Tort ot?iH to# w#t to TO* $*W TOW tot TOto 

g|f^<Pp|\s <j>C3 C^FfT I 

TO**lJ TO[ TOW TOTO CRTO TOt® TO TO TOW TO® TO TO* 4$ 

qpiiPi® TOto uifw m tore* c^rwr wm i wtw ®w wtfto wror to ®tror 

TOflWW *ltol% CTO TO TO* <?# TOT CTO WTO TO® TO® TOW i TOte m 
CTO TO I WlTOt *tEW TOtrw ®H to ®WTOit <l!®lM!4 TO TOT CTO TOTO TOW# 
•T^H'slW (TO I 

5.6.2 *Mc»fa 

wto Wf TO* TO t®#> to WTOlW ^to'S *tTO% 'Bvgsf «ilcm# wrolt TO 

TO, TO TO SltTOt l TO*T WtW TO tot TOT$T PW*lt*l OT TO# *tf£#® TORT 

csito to ®w wtow to c# to# wc*#® ■Bito to i w <£r^t 

wj tor tot^ TOf ^ i tow ®rt TOto winto to ctwt 

to, to aw^ wr sito towlro ^ to crot to, ®^ ®nror wirotro 
’wroi^t to TOfto’W 5 to wi toto=r ^w” wwfrw «<w «ww? tor toi 

^ "«lto WrfC 5 ^ TOt TO 5 to ’TO^ ^ *W TO TOI ^ i C*PH WlTO '5ftf^ 
«TOw cTOT Wto TOW c^ to cbTw cwhst to sTtrow TOW bTO to 
ctoTTOi 


^bt 







































































































*o*lr 


vQ-gffi 


xt<t 


st?® \bh to *ijiw wt w Tim, *it§*ti*it fcpjrfw cw straw ^ra« ?tmr w 
<iin i ^miPBr ?ra o'»'s<i stmrat taRi ^?r, I^q? ®ii^u>3 ra R'sai^m c^tt 

m ratjpri? t.'8'sw's amprt sttra 5 i ?sr*tfls ra toto strait ra^it ?t? raffra stnsrvr 
^m tj? waj? ?trar ra *to ratfra &m\ w?m ^itrai ^tmr f^*tt? 
’tmfto ^ifr f?$fimtw csc& f?$fimt? ^ ?j??f? ^f? i ?t®mn f^flmtw ^w ^ra 
Wmh *Nte M? ^?i? ^j timpir ^ cb^t ?rit ?? am* «nfl» 
•tototra? *tra? e rm am# Wlff wan 



tot^T 



?*?? x h' 9 ra? ^ni 



wtlfo to ?flraw, *nto^Nt^pi < jrar ,i af?^ra?i? raRm^ratrat am#?#? 
< ^ a §, *nfl? *iiwi *nft i 

®?ra> ? 7I $? «i1?i'»*i to ®W fffa?t ?pr ^5 ra? ?? i ?*$? ®? to 
?jtraw to ra? ? s ?t ?m i ?^? ^5? , oiiR»T>il'Bc j ni ^jar f?ra ra? ?mt ???, 

’list's C® 1 ?tM ^ 5 t? «? <|vs $tm ?tra ?^? ^itw '©'a 1 ? 1 % (cm 3 ) I 
■vlt'BKl «t 1 ?t: 

1. ?mm to rarrat aj^# ?#? ?^? ®? ra? ?*rat i 

2 . ?*v|fi> am# ^st to to <uic«i<.»m ?tra rara *nto© '§f?ra ^t?t? ^t? 

®? CTC? •Tt > Q I 

3 . ?*§? ra? ?*rat i 


?*$? ??? Rto? 


*l4’ra , *H 

TON 

?^§? «? 
Migm 

*llPlo» csmtrai 
'sm 5 ?!? ?*§? ®? 

M 2 gm 

?^? '°ll?l'o*i 
M r M 2 cm 3 

?^j? X|*^ 

Mi gm 

M±-M 2 cm 3 

















1 1 1 1 —U 



























































1. ^ TO *11Aw ^ £*<.nl tov «h«, 

44<pfc *tw TOfa jUpt *11% % 

£*f^ *llc.n “iiR* ^Pfl*T ^|h*cny 

2. ^^*Ul 'oil*© PHI*i arteftw* TO *ac?i*a 
TOft *lt% TOf '»lPi« ^rMt ?TTOi 
^blw/ 

3. t*i^iSt a$> wWln TflHt 

^pf TO&tTO TOST fim I TO*l!t 

ifllTO WTO cTO mm 5 j^m^C*W 
♦ttmrc c*rcn mm i <ti% topst 5 * 14: liIWT ^ &*"** G*N* 

ft croTO.TOTTOw^iiftTOTO? 

4. ^rtipft c*iw ws $m* ■Jen ^Hciv (f&ar 
5.i4) i ■pftm ^fta tow i cto7 

5 . SGiwPln TOwn nilwilRkiwra ^Icm TOfl» mtert ^ to qftMfal TO TOW 

ft TO TOW 

6. TO, TO « CTOPKTO TOft#7 

7. TO^ ^pIw TOT? <TO ( *ITO r 4ly 

8. 4HpMI« TO TOT TO? 

9 . ismpiPRr i ^pto ft «i$tow 1 ^®7 TOit ^mt i 
10 TOW^ TO « *WTO TOT TOft ftfir TOt I 



l.TOtPWTOf 0.0012 gm/cm 3 , whin TOf 19.30gm/cm 3 , tswfctftiw 1kg GTOt 
TOt n.W 'alfl *l^'a wn n^ay 
















*o*lr 


sg- 5 f 9 f 


MM 


2. mm *ifasc® c*miPh to <iiwifvi3ifi fcsft mm m m *«? 

(c^»wlpK.*m 0.8 gm/cm 3 ) 


3. c*ihis m 'Q'stpRT ctw 

ijtor wSt *riftsa 
cmm ~sm (fasr 5.15) ^ dHt m *1to 
to FTfat? vSBR sr 

^jpW *ito* #t wa? ^ at*r wiiwiv 

4 . ^ fttom «iwfl» a®r to ^rMiRt 1 

fttofa Tjfor 2NW 1 cm 2 4^ 1 m 2 4S? 

■RI^bIW # to^T ^TMlRt TOl S® 
fc*RT 70 kg 'GWE^f <WR ^ 
SIPT TO, y O*tt?r '5°iC'o C^lfr Pl'uw 

5.16) c'»l>llc<p ^''S s®T Slciil’t ‘P^C'O w 




f53I 5.15: <?!Hla "5^ 'S *iffi> OTfat 

*llto 1 


5. C$lEa* C^l«ilc.-i1 0.5 m *Wf 0.01 m 2 g^ct^om 4<pi>! atea *!E®^ f*ict> 

10 kg w ctihimIu m m frrsj ^cac^ 0.501 m. ^ at^s a^fo-si ^au m ^«ii»i 
■*? v »y 




5.16: ^Rq^iRi<p csfw ijm »ii^*it<p % ,? Ka c^Ht 1 




























































◄SjFWlbfi STSEf 

«t^r ( V)^ 1 ^ 

1. ^? 

(^) «llwifti>l4 C*l) <UlWlfv|i3M 

(*t) ajjlwlfiiJI<i (*r) fwdf^sr 

2. vo* CPI* 

(^) (^) c^aiwi? 

(*t) Wp (5f) 

3 . '5^«f ^tsr ■#? 

(^) ? um (*t) amt 

(*t) ^JT (^) \5«H 

ft> <3 C^lc.^ 5 1^C5?T 4 ’fl 5 *R £tC8fa vS'qo ^Fq 

4. RspocPI ■ft ‘ 5 # 5 Jt e t "5H '0|^'® 

(^) 98 Pa (*f) 980 Pa 

(*0 196 Pa (*T) 1960 Pa 

5. *ftcsi^ F ^®r sfwft ^t ^ ^®T: 

i. ^ *itozi* m 

ii. 1 5*( Hlww ^ '»c®i "5M £|miM <p^W 

iii. *il«m *w*i Rc<p “5H sjcsibt 

(*) i 0*0 ii 

(’t) ii « iii (*T) i, ii « iii 


F 



_ 


t&af 5.17 



A\ 


0.2 m 


N ✓ 


*o>1r 































n 


^gR%r srsr 


1. f52f to? ^3? '^fT'Q: 

(^) nn^ ?nc^ ?^r? 

(?) fro? ?^fi>? c'»c j i ^I<pI*si 
?n?? ?Jt?Jt "^t i 

(?) ?n^ tor wt i 

(?) Ns<n,«m ''SffisM 
?3T?Jt ?*C3T l 

2. L 1 'iRCm ifRsfi* ?1?t??JtC$? <??> 

?t?t OT?m^r ?f?T ?tc? to 

^?? ?t?t? m «? ?rtor tor cn?? 
mm mf&$ l 2 to *rat ?? i 


^fwci!i ^ <? n% 


62 cm 3 ^| 
52 cm 3 


m = 30mg 


iM 5.18 


«? ?R«i tor wihin ^tol? ^w?1? to? 'site? i c? ^5t? ?3tais <p*ii<p«n ^Mce? f?c5? 

wR®i 'sutolM Pic? ?N®f i 


m (kg) 

0 

0.4 

1 

1.4 

2.2 

3 

4 

5 

^5??l®ltC 5 ? 

Mi 

L z (cm) 

10 

12 

15 

17 

21 

25 

30 

36 

«? ?to 

cn<H?t? ?? 

frt?I Lj (cm) 

10 

10 

10 

10 

10 

10 

10.2 

10.6 


(^f) ^C^? ^rS Pi? i 

(?) %5? '#stw R^R> ?Bl?? 

(?) m= 2.7 kg ?c? l 2 =? H?1? mzm\ I 

(?) ci>Rc®m ''®?J ?J??|? ? S BT stf^to ^Icsf ®iMlc*il ?1? <??? t?? 5 ^ ?^K? »nHI 
ton i 





































